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ABSTRACT 



[Abstract of the Disclosure] 

An optical pickup apparatus in which an arrangement and adjustment of optical 
elements is easy is provided. 

The optical pickup apparatus includes a light source for emitting laser light; a 
beam splitter for changing the travel path of incident light; an objective lens for 
condensing light passed through the beam splitter to form a light spot on an optical 
recording medium; and a photodetector for receiving light reflected from the optical 
recording medium and then passed through the beam splitter to detect an information 
signal and an error signal. Further the optical pickup apparatus further includes a 
grating for diffraction-transmitting incident light; a wavelength plate for changing 
polarization characteristic of incident light; and an optical output compensating lens for 
compensating output of light incident from the light source. The grating, the 
wavelength plate, and the optical output compensating lens are disposed on an optical 
path between the light source and the beam splitter. At least two of the grating, the 
wavelength plate, and the optical output compensating lens are formed in one body. 
[Representative Drawing] 

FIG, 2 
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SPECIFICATION 



[Title of the Invention] 

5 

OPTICAL PICKUP APPARATUS 

[Brief Description of the Drawings] 

FIG. 1 schematically shows an optica! arrangement of a conventional optical 
10 pickup apparatus; 

FIGS. 2 and 3 schematically show an optical arrangement of an optical pickup 
apparatus according to a first embodiment of the present invention; 

FIG. 4 is an exploded perspective view showing a mechanical arrangement of a 
main part of the optical pickup apparatus shown in FIG. 2; 
15 FIGS. 5 and 6 schematically show an optical arrangement of a portion of an 

optical pickup apparatus according to a second embodiment of the present invention; 
and 

FIGS. 7 and 8 schematically show an optical arrangement of a portion of an 
optical pickup apparatus according to a third embodiment of the present invention, 
20 Explanations for Major Reference Numerals> 
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31 : light source 

35 : collimating lens 

39 : objective lens 

43 : photodetector 

53, 153, 253 : wavelength plate 



33 : beam splitter 

37 : reflecting member 

41 ; sensor lens 

51, 151, 153 : grating 

55, 155, 255 : optical output 



compensating lens 
61 : holder 



65 : cylinder 



[Detailed Description of the Invention] 
30 [Object of the Invention] 
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[Technical Field of the Invention and Related Art prior to the Invention] 

The present invention relates to an optical pickup apparatus for recording and 
reproducing information on and from a high-speed and high-density recording medium, 
and more particularly, to an optical pickup apparatus of which optical elements are 
5 formed in one body so that the optical elements can be disposed and adjusted easily. 

Generally, optical pickup apparatuses record information on an optical recording 
medium or reproduce recorded information therefrom using light emitted from a light 
source in a non-contact manner, Together with the development of optical recording 
media such as CDs and DVDs, the optica! pickup apparatuses have multifunctions in 
10 order to be used for both CDs and DVDs. Further, as high-speed and high-density 
recording media are developed, the structures of multifunctional optical pickup 
apparatuses become very complicated. 

Referring to FIG. 1 , a conventional optical pickup apparatus suitable for a 
high-speed and high-density recording medium includes a light source 1 1 for emitting 
15 light, a beam splitter 19 for changing the travel path of incident light, an objective lens 
25, a collimating Sens 21, and a photodetector 29. The objective lens 25 is disposed on 
an optical path between the beam splitter 19 and an optical recording medium D to 
condense incident light on the optical recording medium D, The coliimating lens 21 is 
disposed on an optical path between the beam splitter 19 and the objective lens 25 and 
20 converges divergent light to make the divergent light into parallel light. The 

photodetector 29 receives light reflected from the optical recording medium D and then 
passed through the beam splitter 19 to detect an information signal and an error signal. 

The photodetector 29 includes a plurality of partition plates which receive light 
independently and photoelectric-transform the light. The photodetector 29 detects an 
25 information signal, a track error signal, and a focus error signal recorded on the optical 
recording medium D by selectively differential-amplifying and adding signals in each of 
the partition plates. 

Here, a reflecting member 23 is provided on an optical path between the 
collimating lens 21 and the objective lens 25 and reflects incident light to change the 
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travel path of the incident light in consideration of the optical arrangement of the optical 
pickup apparatus. 

Further, the optical pickup apparatus includes a grating 13, a wavelength plate 15, 
and a condensing lens 17 which are disposed on an optical path between the light 
5 source 1 1 and the beam splitter 1 9. The condensing lens 1 7 first condenses divergent 
light emitted from the light source 1 1 . 

A diffraction pattern 13a is formed on one surface of the grating 13 so that 
incident light is diffraction-transmitted into 0 order, ±1 order, ±2 order, eta The 
diffraction-transmitted light is used to detect the track error signal by a three-beam 
10 method using the photodetector 29. The wavelength plate 15 changes a polarization 
of incident light in order for circular polarized light to be incident on the optical recording 
medium D. The condensing lens 17 condenses divergent light so that defocus of a 
light spot focused on the optical recording medium D is adjusted and the cross-sectional 
diameter of the divergent light is reduced, thereby increasing an effective quantity of 
15 light 

Further, a sensor lens 27 is provided between the beam splitter 19 and the 
photodetector 29 and changes a focal length and a cross-sectional size of light 
proceeding to the photodetector 29. 

Since the conventional optical pickup apparatus configured as described above 

20 includes the plurality of optical elements in order to correspond to the high-speed and 
high-density recording medium, the arrangement and assembly of the optical elements 
are complicated. Particularly, since the grating 13, the wavelength plate 15, and the 
condensing lens 17 are disposed within a narrow space between the light source 1 1 
and the beam splitter 19, the arrangements of the grating 13, the wavelength plate 15, 

25 and the condensing lens 17 are complicated and the assembly thereof is very tight. As 
such, thermal reliability of the optical pickup apparatus may be reduced due to an 
increase in the number of optical elements included in the optical pickup apparatus. In 
addition, manufacturing cost of the optical pickup apparatus is increased due to the 
individual manufacturing cost of the optical elements, 
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[Technical Goal of the Invention] 

The present invention provides an optical pickup apparatus of which at least two 
optical elements are formed in one body in order to overcome a structural drawback, to 
5 improve the assembly performance, and reduce manufacturing cost. 

[Structure and Operation of the Invention] 

According to an aspect of the present invention, there is provided an optical 
pickup apparatus comprising a light source which emits laser light; a beam splitter which 

10 changes the travel path of incident light; an objective lens which condenses light passed 
through the beam splitter to form a light spot on an optical recording medium; and a 
photodetector which receives light reflected from the optical recording medium and then 
passed through the beam splitter to detect an information signal and an error signal. 
The optical pickup apparatus further comprises a grating, a wavelength plate, and an 

15 optical output compensating lens which are disposed on an optical path between the 
light source and the beam splitter The grating diffraction-transmits incident light, the 
wavelength plate changes polarization characteristic of incident light, and the optical 
output compensating lens compensates output of light incident from the light source. 
At least two of the grating, the wavelength plate, and the optical output compensating 

20 lens are formed in one body. 

The optical pickup apparatus further comprises a holder in which the light source 
is fixed and disposed; and a cylinder, in which at least two of the grating, the 
wavelength plate, and the optical output compensating lens are fixed and disposed and 
which can move in an optical axis direction with respect to the holder and can be 

25 installed rotatably. A position of the cylinder can be adjusted in the optica! axis 
direction and a rotation direction with respect to the holder. 

Hereinafter, the optical pickup apparatus according to the embodiments of the 
present invention will be described with reference to accompanying drawings. 

Referring to FIG. 2, an optical pickup apparatus according to a first embodiment 
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of the present invention includes a light source 31 for emitting laser light, a beam splitter 
33 for changing the travel path of incident light, an objective lens 39 for condensing 
incident light to form a light spot on an optical recording medium D, and a photodetector 
43 for receiving light reflected from the optica! recording medium D and then passed 
5 through the objective lens 39 and the beam splitter 33. 

Here, it is preferable that a collimating lens 35 is further included on an optical 
path between the beam splitter 33 and the objective lens 39, to condense divergent light 
and make the divergent light into parallel light in order for parallel light to be incident on 
the objective lens 39. 

10 Further, it is preferable that a reflecting member 37 is provided on an optical path 

between the collimating lens 35 and the objective lens 39, to reflect incident light to 
change the travel path of the incident light in consideration of the optical arrangement of 
the optical pickup apparatus. 

The beam splitter 33 may be a beam splitter which transmits and reflects incident 

15 light by dividing the incident light into a predetermined ratio of quantity of light, or a 
polarized beam splitter which transmits and reflects incident light according to a 
polarization characteristic. Further, although the plate beam splitter 33 is shown in FIG. 
2, a cubic beam splitter may be used. 

Further, a hologram element may be used as the beam splitter 33. A hologram 

20 pattern is formed on one surface of the hologram element so that light incident on one 
surface, on which the hologram pattern is formed, is transmitted straight and light 
incident on the other surface is diffraction-transmitted, thereby changing the travel path 
of light. Since the hologram element is well known, its description will be omitted. 
The photodetector 43 includes a plurality of partition plates which receive light 

25 independently and photoelectric-transform the light. The photodetector 43 detects an 
information signal, a track error signal, and a focus error signal recorded on the optical 
recording medium D by selectively differential-amplifying and adding signals in each of 
the partition plates. Here, it is preferable that a three-beam method is used as a 
method for detecting the track error signal using the photodetector 43. 
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A sensor lens 41 is disposed on an optical path between the beam splitter 33 and 
the photodetector 43. The sensor lens 41 is inclined oppositely to a direction in which 
the beam splitter 33 is inclined to compensate for coma aberration and adjust a focal 
length and a size of incident light 
5 A reflecting member 37 is provided on an optical path between the collimating 

lens 35 and the objective lens 39 and reflects incident light to change the travel path of 
the incident light in consideration of the optical arrangement of the optical pickup 
apparatus. 

The optical pickup apparatus according to the first embodiment of the present 
10 invention includes a grating 51, a wavelength plate 53, and an optical output 

compensating lens 55, which are disposed on an optical path between the light source 
31 and the beam splitter 33, in order to record and reproduce information on and from a 
high-speed and high-density recording medium. 

A diffraction pattern 51a is formed on one surface of the grating 51 so that 
15 incident light is diffraction-transmitted into 0 order, ±1 order, ±2 order, ... etc. The 
diffraction-transmitted light is used to detect the track error signal by a three-beam 
method using the photodetector 43. 

The wavelength plate 53 changes a polarization of incident light in order for 
circular polarized light to be incident on the optical recording medium D. 
20 The optical output compensating lens 55 adjusts defocus of a light spot focused 

on the optical recording medium D and reduces a cross-sectional diameter of divergent 
light by condensing the divergent light, so that an effective quantity of light is increased 
and the output of light incident from the light source 31 is compensated. 

The optical output compensating lens 55 may be configured using a convex lens 
25 as shown in FIGS. 2 and 3. In addition, the optical output compensating lens 55 may 
be configured using a plate lens for condensing incident light by forming a 
predetermined diffraction pattern as in a Fresnel lens. Since, the structure of the 
optical output compensating lens 55 is well known, its description will omitted. 

The optical pickup apparatus according to the first embodiment of the present 
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invention is characterized in that at least two of the grating 51, the wavelength plate 53, 
and the optical output compensating lens 55 are formed in one body, 

Referring to FIG. 2, all of the grating 51, the wavelength plate 53, and the optical 
output compensating lens 55 are formed in one body. 
5 That is, the grating 51 is coupled and formed on an optical incident surface 53a of 

the wavelength plate 53, and the optical output compensating lens 55 is coupled and 
formed on an optical emitting surface 53a of the wavelength plate 53, 

Here, the grating 51 and the wavelength plate 53 are manufactured individually, 
and then are bonded using an adhesive. 
10 As other method, as shown in FIG. 3, a grating pattern 51b is directly formed on 

one surface of the wavelength plate 53 using a predetermined semiconductor process, 
and then the grating 51 and the wavelength plate 53 are formed in one body. 

Meanwhile, the grating 51 , the wavelength plate 53, and the optical output 
compensating lens 55, which are formed in one body, are installed to be adjustable with 
15 respect to the light source 31 . 

Referring to FIG. 4, the light source 31 and the one-body optical elements are 
disposed on the same optical path through a holder 61, in which the light source 31 is 
fixed, and a cylinder 64, in which the one-body optical elements are installed. At least 
two selected from the grating 51, the wavelength plate 53, and the optical output 
20 compensating lens 55 are installed within the cylinder 64. In FIG. 4, all of the grating 
51 , the wavelength plate 53, and the optical output compensating lens 55 are installed 
within the cylinder 64. 

The cylinder 64 can move in an optical axis direction with respect to the holder 61, 
that is, a direction indicated by an arrow A, and also can be installed rotatably as 
25 indicated by an arrow B. 

Thus, optical positions of the grating 51, the wavelength plate 53, and the optical 
output compensating lens 55 can be adjusted with respect to the light source 31 by 
adjusting a position of the cylinder 65 in the optica! axis direction and a rotation direction 
with respect to the holder 61 . 
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That is, the degree of the defocus of the light spot focused on the optical 
recording medium D and a distance between Sight beams diffracted through the grating 
51 can be adjusted due to the adjustment of the cylinder 65 in the optica! axis direction. 
Further, a phase of the wavelength plate 53 can be adjusted by changing an installation 
5 angle of the wavelength plate 53 due to the adjustment of the cylinder 65 in the rotation 
direction. 

Further, optical positions of the light source 31 , the grating 51 , the wavelength 
plate 53, and the optical output compensating lens 55 can be adjusted with respect to 
other optical elements of the optical pickup apparatus by adjusting the entire holder 61 

10 and the entire cylinder 65 in the optical axis direction and the rotation direction. 

An optical pickup apparatus according to a second embodiment of the present 
invention includes substantially the same optica! elements and has the same optical 
arrangement as the optical pickup apparatus according to the first embodiment of the 
present invention described with reference to FIG. 2. Only, in the second embodiment 

15 of the present invention, an optical element installed in front of a light source 31 is 
modified. 

Referring to FIG. 5, a grating 151, a wavelength plate 153, and an optical output 
compensating lens 155 are disposed in front of the light source 31 , and the grating 151 
and the wavelength plate 153 are formed in one body. That is, the grating 151 is 

20 coupled and formed on an optical incident surface 153a of the wavelength plate 153, 
Further, the grating 151 may be coupled and formed on an optical emitting surface 153b 
of the wavelength plate 153, 

As another method, as shown in FIG, 6, a grating pattern 151b is directly formed 
on one surface of the wavelength plate 153 using a predetermined semiconductor 

25 process, and then the grating 151 and the wavelength plate 153 are formed in one 
body. 

In an optical pickup apparatus according to a third embodiment of the present 
invention, as shown in FIG. 7, a grating 251, a wavelength piate 253, and an optical 
output compensating lens 255 are disposed in front of a light source 31 , and the grating 
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251 and the optical output compensating lens 255 are formed in one body. That is, the 
grating 251 is coupled on an optical incident surface 255a of the optical output 
compensating lens 255, and then the grating 251 and the optica! output compensating 
lens 255 are formed in one body. Here, the grating 251 may be coupled and formed 

5 on an optica! emitting surface 255b of the optical output compensating lens 255. 
Further, as shown in FIG. 8, a grating pattern 251b may be directly formed on one 
surface of the optical output compensating lens 255 using a predetermined 
semiconductor process, and then the grating 251 and the optical output compensating 
lens 255 may be formed in one body, 

10 Further, although it is not described and shown in the present invention, the 

grating 51 (refer to FIG. 2) is disposed separately and the wavelength plate 53 and the 
optical output compensating lens 55 may be formed in one body. 



[Effect of the Invention] 

15 As described above, since at least two of optical elements disposed between a 

light source and a beam splitter are formed in one body, a structural drawback of an 
optical pickup apparatus can be overcome, the assembly performance of the optical 
pickup apparatus can be improved, and manufacturing cost can be reduced. Further, 
since optical positions of the one-body optical elements can be easily adjusted with 

20 respect to the light source, the performance of the optical pickup apparatus can be 
improved. 
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What is claimed is: 

1 . An optical pickup apparatus comprising; 
a light source which emits laser light; 

a beam splitter which changes the travel path of incident light; 

an objective lens which condenses light passed through the beam splitter to form 
a light spot on an optical recording medium; and 

a photodetector which receives light reflected from the optical recording medium 
and then passed through the beam splitter to detect an information signal and an error 
signal, 

wherein the optical pickup apparatus further comprises a grating which 
diffraction-transmits incident light, a wavelength plate which changes polarization 
characteristic of incident light, and an optical output compensating lens which 
compensates output of light incident from the light source, ail of which being disposed 
on an optical path between the light source and the beam splitter, 

wherein at least two of the grating, the wavelength plate, and the optical output 
compensating lens are formed in one body. 

2. The optical pickup apparatus of claim 1 , wherein the grating is formed on 
an optical incident surface and/or an optical emitting surface of the wavelength plate, 
and then the grating and the wavelength plate are formed in one body. 

3. The optical pickup apparatus of claim 2, wherein the wavelength plate, 
which is formed in one body with the grating, is bonded to the optica! output 
compensating lens, 

4. The optical pickup apparatus of claim 1, wherein the grating is formed on 
an optical incident surface and/or an optical emitting surface of the optical output 
compensating lens, and then the grating and the optical output compensating tens are 
formed in one body. 
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5. The optical pickup apparatus of claim 1 , wherein the wavelength plate and 
the optical output compensating lens are bonded to each other. 

5 6. The optical pickup apparatus of any one of claims 1 to 5, further 

comprising: 

a holder in which the light source is fixed; and 

a cylinder, in which at least two of the grating, the wavelength plate, and the 
optical output compensating lens are fixed and which can move in an optical axis 
10 direction with respect to the holder and can be installed rotatably, 

wherein a position of the cylinder can be adjusted in the optical axis direction and 
a rotation direction with respect to the holder. 
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